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EIevatlon :and Hydrography are Interconnected

Elevation and hydrography are linked through physical

. : , The confluence of
processes — terrain determines water’s path and water

the Colorado and

carves the terrain through erosion Little Colorado

. o rivers, showing

* Mapping them separately leads to misalignment that their paths
impedes hydrologic modeling through the rock

* We can now map them together efficiently with the private
sector using 3DEP data to enable accurate flood modeling,
modeling for hydrologic projects, and other applications

» In the future, the use of artificial intelligence could vastly
improve this mapping process

NHD-3DHP Comparison, Northern WA

Flowlines

Elevation Derived
Flowline

NHDFlowline

Elevation, hydrography, and topographic maps depicting the Grand Canyon

aUSGS 3
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_'The 3D National Topographyl\/lodel (3DNTI\/I)’

Bringing 3DEP and 3DHP into alignment to improve interoperability and achieve efficiencies
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| 3D Natlohal Topography I\/Iodel(3DNTIVI)

3DNTM integrates USGS elevation and hydrography datasets to model the Nation's
topography in 3D

 Aliving model of the Nation's topography in 3D
that incorporates the latest geospatial data

« 3D Nation vision of a continuous data surface from
the depths of the oceans to the peaks of the
mountains

» Spatial and temporal alignment of USGS elevation
and hydrography

» Comprised of three ongoing components:

» Ongoing collection and delivery of national 3D
Elevation Program (3DEP) data

» Implementation of the next generation 3D ; . .. .y
Hydrography Program (3DHP) derived from 3DEP Supporting the Nation’s Critical Applications:

data
- Alonger-term goal to Al-enable hydrography, Provides foundational data to: Earth MRI, National
elevation, and other data from The National Map Landslides Preparedness Act, FEMA next generation of

flood hazard and risk information, The NOAA National
Water Model, and The EPA Clean Water Act

~ ZUSGS 5



NATIONAL GEOSPATIAL PROGRAM

3D National Topography Model - Core Principles

ELEVATION & HYDROGRAPHY

73

N

Collect

Lead acquisition, management,
and distribution of highly accurate
and precise elevation data for the
Nation, including under surface
waters. Use these data as the base
for deriving high-definition
surface water mapping across
landscapes nationwide

Provide value-added analysis-
ready models depicting the
3D structure of the United
States through integrated
elevation and hydrography
datasets like point clouds,
high resolution seamless grids,
networked surface water and
watershed networks, and
other derivatives

Deliver

Provide easy to navigate
cloud-native , cloud-optimized
access to data through
dynamic services, catalogs,
open geospatial formats, and
artificial intelligence (Al)-
readable metadata

o]

Analyze

Provide Al embeddings,
agents, and interfaces to drive
new levels of analytical power
and automated information
extraction. Use data to analyze
and compute high-value data
layers
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ng National 3DEP Covege One Year at

Sl

> 300

Partner
Organizations

$13B

Potential annual
benefit with
ROI of 5:1

b5 82 Trillion

Lidar data points
being distributed

Percent of total
3DEP cost
contributed by
partners

for a changing world

as of 09/30/2025

For more information:
National Geospatial Program usgs.gov/NGP

30 Elevation Program usgs.gov/30DEP
Palau

Pl
&

Federated States
of Micronesia

Tkosrea | Pohnpei

PO

Republic of the
Marshall Islands

b Majuro
¢ o,

)
g Kwajalsin)

Ci of the

Northern Mariana Islands American Samoa

T
Saipan /P | Aguh‘l? | Ofu
Olosega
I e
| Aunu'u
<} Pagan® Tutuil !
Tinian | EL3 | o

R
uijan Alamagan
___4_____ Alaska
| ‘Sarigan
Rota
| Sanatahan
Farallon de
Medinilla_» R
Guam -

LT

Hawaii

Explanation

Age of 3DEP
Collection Year'

I 20 2016
B 22 2015
B 2z 2014
B 2022 2013
N 2021 [ 2012
2020 [ 20m
2019 [ 2010
2018 [ 2004
2017 [l Data Contribution Pending

1
Some areas may be restricted

" This map shows
available and in-progress
3DEP data by most recent

year of collection. 3DEP is
completing the first-ever
national baseline of consistent
37 high-resolution elevation data -
both bare earth and 3D point
clouds. 3DEP baseline and next
Yh  generation products inform
critical decisions across our
Nation that depend on 30
data, from immediate safety
of life, property, and environment
to long-term planning for
infrastructure projects. Explore
and access 3DEP data at
3DEP Lidar Explorer or The
National Map.

3DEP Baseline:

* (Quality level 2 or better lidar

data (IfSAR in AKF
*30 Point Clouds and Bare Earth DEMs as
dafined in the 3DEP Lidar Base Specification
¥1.2 or later and the 1-Meter Digital
Elevation Model Specification, TM-1187

Solmes;

US Interagency Elevation Inventory, Novernber 2025

Puerto Rico and U.S. Virgin Islands
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: FY26 Enacted Budget nghllghts

National Geospatial Program

The National Geospatial program is funded at $91,421,000, including
$43,905,000 for the 3D Elevation Program (3DEP), which maintains
funding for the National Digital Trails project at the fiscal year 2024
enacted level. The agreement includes $1,000,000 for the 3D
Hydrography Program (3DHP).

Congressionally Directed Funding

Core Science Systems, National Geospatial Program,_3 DEP Western States 6,000
Core Science Systems, Alaska Mapping and Map Modernization 10,000

~ ZUSGS
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FY 2027 Budget Status

Continuing Appropriations and Extensions Act, 2027

This bill provides continuing FY2027 appropriations for federal agencies and extends various expiring programs
and authorities.

Specifically, the bill provides continuing FY2027 appropriations to federal agencies through the earlier of
December 11, 2026, or the enactment of the applicable appropriations act. It is known as a continuing resolution
(CR) and prevents a government shutdown that would otherwise occur if the FY2027 appropriations bills have
not been enacted when FY2027 begins on October 1, 2026.

FY 2027 House Mark

National Geospatial Program.—The recommendation includes
$90,650,000 for the National Geospatial Program, including
$1,350, 000 is for the National Digital Trails project.

The Committee recognizes the importance of landscape-scale,
three-dimensional maF s for the Nation and the partnership it rep-

1

resents between localities, states, the Survey, and a myriad of
other Federal agencies and mcludes $44.905,000 for the 3D Na-

tional Topographic Model (3DNTM), which integrates the 3D Ele-
vation Program and the 3D Hydrography Program (3DHP). Within
available funding, the Committee supports mapping and map mod-
ernization initiatives in southeastern states and Alaska.

~ ZUSGS 10
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10km by
10km =>
tile !

The first tiles of
the seamless 1-
meter resolution
DEM (S1M) were
published in April
2025

Watershed
boundary
(HU10)

~14,000 tiles
are published as
of end of August
2026

EXPLANATION

Seamless 1-m DEMs

0 250 500 Miles~ " EXICo Published
i L |

Example of stacking, prioritizing, and
blending multiple overlapping lidar
datasets to create S1M data.

Availability as of 9/8/26

USGS
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| Improvmg Turﬁaround Tlmes from Ach|S|t|on to Dellvry

Held 3DEP Roundtable at Geo Week to solicit feedback
from users and stakeholders (public and private)

3DNTM Project Tracker will provide status to enhance
coordination

| Streamlining 3DNTM pipeline to gain efficiencies

Working on cloud-enablement of tools and data

USGS
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Tracking 3ADNTM Project Status
};I?FJ_E;a::/Ainde_PhaseS_D23

Milestone Status ®
W) Partnership and Project Development B Contractor Data Acquisition and Processing . Data Validation [l Source Products Available on TNM [} Derived Products Available on TNM

- ]
it P

Project Milestones

Project Completion

0% 25% 50% 75% 100%

Percent Project Complete by Milestone

Project Metadata

S -

Project Area 20,060 sq mi

PROJECT COMPLETION

69%

ESTIMATED OVERALL PROJECT
COMPLETION

Jun 2026 - Aug 2026 Quality Level [RORROIFS

(e}

g Available

DERIVED
PRODUCTS

Powered by Esri

Work Unit Details ©

Contractor Data
Acquisition and
Processing

Area
(Square Miles)

Source Products Available
on TNM (LPC & OPR DEM)

‘Work Unit ID % of Total Project Area Data Validation

MT_Statewide_P5_1_D

300896 23 16.6% 3,340 Complete Complete Available —
MT_Statewide_P5_2_D ESTIMATED
300897 03 14.9% 2,985 Complete In Progress Feb 2026 - May 2026

USGS 13
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CIoud Based Tools

Testing the use of containerized

operations software in the cloud for
3DEP lidar data validation. Q

Progress on optimizing workflows for

a cloud environment: @

« Most of the lidar data processing steps Ingestion
have been containerized

Distribution

Derivative
Creation

Validation

| 3DEP PIPELINE IN THE CLOUD |

« Working on setting up cloud environment,
transitioning to cloud native data formats,
and managing security issues.

« Gathering data on cloud costs.

~ ZUSGS 14



S = 145,299 checkpoints from 551
~lidar projects/1874 Work Units
’if;,:;“ https://www.sciencebase.gov/catalog/item/67075e6bd34e969edc59c3e7
"é;:m.m oomingo M
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A New Way to View Data Access: Al

Building Al-Ready Geospatial Data

More than data. Built for discovery, integration, and trustworthy use by Al.

A New Customer Has Arrived: Al

Geospatial information is now consumed by both people and machines.

Al systems discover, integrate,
) and reason over information
to deliver insights.

Accessible, well-documented

AP| &Ma = services enable machine access
'nter fac chlne # % and automation.
& I s Machine-understandable
4 lauonshI relationships connect features,
Sem, Mantie Psg B places, and datasets.
I Rich metadata and i
HUMAN Al 3 Metada,a& i i e
pfnve" anc, = and trust.
2 Stand Standards and persistent
a : identifi te consist
G o Q Noods ey e
context -
structure Authop | » > 2 Authoritative, quality-controlled
Datag, "atwe | } geospatial data are the
Sets . 5 : foundation.
@ Resolves — Needs
ambiguity semantics
o e hoia d d
experience d i Beyond Al-Ready Data

Al requires trusted context, provenance, relationships,
and continuously evolving knowledge—not just datasets.

The challenge is no longer: Q = | ) ” ”

ca n AI u se 0 u r d ata? DATA INFORMATION KNOWLEDGE UNDERSTANDING

Raw facts Organized Connected Insights for
and i and isi TRUSTWORTHY Al
i Reliable insights and
actions for people
and machines

The challenge is:
Are our data and systems ready to be used by Al?

Enabling trustworthy understanding for both 'Q'

humans and Al systems.

2USGS Courtesy Sam Arundel, USGS



3D Hydrography Program
i Project issi

Neational Geospatial rocgam usge gouNGP

F¥26 DCA Project Submission (subject to change|

Explanation

ot Olosega
I

U.S. Department of the Interior

e | 3DHP Data'

O I #vailable e bn-Progress J0HP Data
Tioma Aol | "30HP iy b acauirs from lowar esolion
O DEM where SOEF dls s esteen

Tatu

Accepted to Date

FY26 Partnerships (subject to change)
s Accepted Isubject to change
o
Partnarshigs In-Progress or Planed
Fr—— I 03 Conviion Pnding

Map shows
the geographic
extent of the first-gver
nationally consistent
hydrography data
acquired from high-
resolution 30 Elevation
Program (3DEP) data. FY26
projects are the result
of ongoing Federal
coordination via the
3DHP Wiorking Group
and the Alaska Mapping
Initiative.

3DHP Data:

Hydrography derived from 1m
Digital Elevation Model (DEM)
created from 3DEP OLZ or better
Tidar (5 DEM from IFSAR in AKF"

Hy
Pk ok erfipriel

Sources
Hyealogis Units s o
Wistershes Bourdary

Puerto Rico and US. Virgin Isiends

s

e

3DHP — CONUS +
3DHP - Alaska

~97K
~137K
~234K

~$16.3M
~$7.7M
~$24M
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itures FY2015-2025 by Fund urce

Program management and data validation, processing, and delivery funded by

3D Eleva‘[io n Prog ram Supplemental appropriations *
H m USGS NGP
F|Sca| Year 201 5'2025 Data acquisition funded by
Expenditures W USGS NGP
m Partners

FY15

FY16

FY17

FY18

FY19

FY20

FY21

Fy22

FY23

FY24

FY25

m Supplemental appropriations *
*Disaster, Bjpartisan Infrastructure Law - USGS Earth MR/, Inflation Reduction Act - USGS 3DEP

$166M $9.3M $36.2M $62.3M
$§17.4M $12.7M $47.3M $77.5M
$17.7M $17.0M $67.3M $101.9M
$17.7M $18.5M $86.6 M $17.6 M $1403M
$17.7M $19.2M $116.2M S2.8M  $156.7M
| $.0.9M
$17.7M $18.0M $127.7M
(S1.0M
$17.7M $18.0M $482M $851M
$1.2.M
$18.1M $21.8M $56.6 M $9.7M $106.1M
$18.4M $245M $64.6M $17.3M $1259M
1 S1.1M
$21.0M $17.3M $69.0M $8.4M $1189M
1 $3.2M
$227M $13.7M $58.8M SNVl $1074M
$32M
$OM $25 M $50 M $75 M $100 M $125 M $150 M $175M

USGS




- " F'

f',"

“3DEP Expen:

’

e P
~5
Y o

; |tures'FY26"15—2025 by Activity

FY15
FY16
FY17
FY18
FY19
FY20
FY21
FY22
FY23
Fy24
FY25
Total

0.0%

Includes USGS, partner, and supplemental appropriations*

73.4%
77.6%
82.7%
87.4%
88.2%
85.4%
77.8%
83.0%
84.5%
79.7%
75.8%
82.4%

25.0% 50.0%

3D Elevation Program Fiscal Year 2015-2025 Expenditures

26.6%
22.4%
17.3%
12.6% m Data acquisition
11.8%
14.6%
§ m Program management
L and data validation,
17.0% processing, and delivery
15.5% * Disaster, Bipartisan Infrastructure Law -
20.3% USGS Earth MR, Inflation Reduction Act -
= USGS 3DEP
24.2%
17.6%
75.0% 100.0%

80T

60T

40T

207

or

® hobu

After initial load
~29.18 points/day
since 2020-07-21

USGS 3DEP AWS Public Dataset LiDAR Point Count

2021

2022

2023

2024

2025

2026

Since 2021, average pace of adding

nearly 30 billion points per day

USGS
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Updatmg 3DEP Data

Supporting the Needs of

Today and Tomorrow -
3DEP data needs continuous xc,u%& RRRRASEEE
* aC; - P oacaifat

updates:

Edmonton

Partners continue to have ;ﬁpﬁ%
ptﬁ,’hﬁba - Calgary
v«nwgver_

priorities
. MR T e R T A
* Areas where data is 5+ years R e PR, ot Lo
old (or 8+ years for Pacific AT 7S z STl Ha, el
islands and territories) , , O e TS ey L e
Yellow = multiple collections Fan Ny T R il B, ‘
« Nearly 70% of the nation is g s e
ready for data updates e RRRE= st T
Monzcr.re_v :é;vaml
Guadalajara
Mexico City Dz:::[:go -

Updating 3DEP coverage is key
to change detection and analysis P
20

USGS



Anal zing 3DEP Data is Critical to Applications

Revealing our dynamic
landscape through new
high-resolution
topographic data

ey Nevada Bureau of Mines and

i Geology's regional-scale lidar
iy mapping provides novel insights
il into earthquake, flood and glacial
8109 history

S0

2018

3y | December 18,2018
>151018 =

Udermapring o the Carson vt e Don,

N 7

. '|.ida?’é
heveals‘

v Chacoan

Figure 1.  U.S. Geological Survey (USGS) flood-inundation maps for a 3.95-mile reach of the
Saluda River near Greenville, South Carolina, originating approximately 150 feet downstream

How LiDAR is Bemg Used to Help With Natural from Saluda Lake Dam. A lidar-derived digital elevation model was used to aid in hydraulic

D M d M t modeling to create these maps. The extent of inundation depicted corresponds to river
'saSter applng an anagemen stages of 20.0 feet (A) and 6.0 feet (B) at USGS streamgage 02162500 (yellow triangle) on the

TRy ) THE ENGINEERING COMMUNITY Saluda River. The red line corresponds to the model extent.

Lidar for earthquakes
bt ‘ a’tGasco‘

S Ly pigo Site

Highway 191/ SilveFGa
landslide, ngar landslide;:
Yellowstone . Yellowsterre

Lidar allows us to see hazards through heavy forest . s i ' 2 Nationaf Park National Pa rk
«Hillshade from bare-earth DEM < d ) :
+San Andreas fault, CA

Sinkholes in Knox Group near Highway 460 Giles County

USGS
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" Change detection: Camer Fire

Combining datasets
before and after
events (such as fires)
allows for better
understanding of
changes over large
areas

e

Differencing DSM hillshades before and after fires, Northern Colorado

USGS 22



Sources/Usage: Public Domain. View Media Details

A raging wildfire in Montana (John McColgan, U.S. Forest Service).

‘.(u‘l

-
Sources'Usage Public Domain. hev' Media Details

The aftermath of the January 9, 2018 debris flows in Montecito, California.
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m BAER (Burned Area Emergency
Response)

Catchments for tying contributing
areas to the stream network

m Access to hydro-enforced DEMs
and flow direction rasters

(proposed enhancements to the
current specifications) will
improve output quality and
reduce processing time for
modelling efforts like these

S1M and 3DHP data near Big Sky, MT
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-105°42' -105°39'

FIGURE 1: (a) Location of the Cameron Peak Fire. (b) Black Hollow catchment. Sub-

catchments labelled with the net volume per area (mm) from digital elevation models of
difference. Tributary junctions labelled with circles around numbers. (c and d) Photos of

tributary junctions following the debris flow (Photo Credit: Rengers).
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Erosion/Deposition/
Wood Volume (m?)

3000 " 7000

8000
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w
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Number of Trees
N
S
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Distance to Outlet (m)
443650 443700
T
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~

09028
0.249-025
025-1
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4501750

4501700

(b) —e— Tree Density Pre-Event
o~ Tree Density Post-Event

=

Rengers, F.K., Stoker, .M., Kostelnik, J., Kean, J.W., Wohl, E.E., Barnhart, K.

R. et al. (2026) Channel morphology and large wood control postfire
debris-flow erosion and deposition. Earth Surface Processes and
Landforms, 51(4), e70287. Available

from: https://doi.org/10.1002/esp.70287

mm S.cA (©
80 . COo
— . UT
£
;,E' -25,000 E o
©
o o
GEJ -50,000 <
[
% E40 Volume
> e (—:3 Volume including eXClUd_il"_lg
> Deposition Deposition|
-100,000
-125,000

Pre-Event

Width Post-Event

~4m S Deposit Width
Ry ~40m

(a) The total volume of erosion from the channel, deposition within the channel and deposition on the
terminal fan. (b) The contribution of different factors to deposition in the channel. (c) The sediment yield
(volume divided by catchment area) produced by postfire debris flows in the Western United States (bars
coloured by state, CO is Colorado, UT is Utah and S.CA is Southern California). Data sources: San Gabriel
Complex (Rengers et al., 2021), Thomas Fire (Kean et al., 2019), Grizzly Creek (Rengers et al., 2024),
remaining sources (Gartner, Cannon, & Santi, 2014). (d) Photo of bar deposit and bank erosion. (e) Photo
of in-channel deposit due to change from pre-event width to post-event width (Photo Credit: Rengers).

USGS
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0 3D Elevation Program

Conterminous United States

EXPLANATION
ELEVATION
FEET  METERS
14,495 = 4418

Elevation data from U.S. Geological Survey 10-meter digital data 200 400 MILES
Shaded relief added to emphasize landforms

Albers Equal-Area Conic projection ;

North American Datum of 1983 0 200 400 KILOMETERS

representations of the Nation's natural and constructed features. In the United States, light detection and ranging (lidar) data can be used for flood risk management,
agriculture and precision farming, natural resources management, infrastructure and construction management, water supply and quality, and other applications. The
acquisition of 3DEP data is a communitywide effort supported by State, Federal, and other par ips. This map b 3DEP data I as of February 2025 with
older datasets as needed. For more information, refer to usgs.gov/3DEP or scan the quick-response (QR) code on the left.

i ‘g"‘E! The mission of the 3D Elevation Program (3DEP) is to respond to growing needs for current, high-quality topographic data and a wide range of other three-dimensional (3D)

U.S. Department of the Interior

General Information Product 267
U.S. Geological Survey

https://doi.org/10.3133/gip267

https://www.usgs.gov/3d-elevation-program/3dep-art-series

GS

The
National
achigiog word Map

2N Flavatinn Draaram

ZUSGS &35

scince for 3 changing warld

3D Elevation Program
Wyoming

EXPLANATION
ELEVATION

FEET
13,803

METERS
4207

i el Gk d S S A

s Syscem, exst cererd e

The mission of ) istorespond to for current, high-ay pograp! rangef other
i rewgeﬂmmsdmaNmnn'snamral and constructedfeatures. In Wyoming, light detection

ging (ider) data

agricutture

, water supply and qualty, critical minerals exploration, hazard mitigation, and other
appications The acqiskionc DEP dataisa communiywidefor funded by Stse,Federa, and ather parinersHps This mop cormbines SDEP data publishedas of
February 25 with older ded. For referto J2DEP or scan (QR) code on the left

U.S Department of the Interior

U.S Geological Survey

General Information Product XXKX

3 cther three-dimensional (30) representations of the Nation's natural and constructed features. In West Virginia, light detection and ranging
(lidar) data are transforming natural resources management, flood risk management, forest resources management, infrastructure and

3 5
FAu: : e ot i
ﬁm funded byState, Federal, and other partnerships. This as of February

For more information, refer to usgs gov/3DEP or scan the quick-response (QR) code on the left.

3236 [] The mission ofthe 3D Elevaion Pogram (3DEF sto respond to growing nesdsfor current, hgh-quality opographic data and's wide range ol
g"

U.S. Department of the Interior

General Information Product XXX
U5 Geological Suney

ProductURL

Published for CONUS and every state
as trading cards, letter size, and large
poster size.

ProductURL




Thank you!

Sincerely,

§u§;l ’g DelBene

Member of Congress.

Wnited States
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